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Several Andean countries have planned to restore forest cover in degraded and 
deforested land to enhance the provision of ecosystem services to society. In the 
Andean region, reduced water availability has been attributed to past forestation 
with exotic species thus fueling debate. Whereas the impact of forestation on water 
supply and regulation has been largely studied worldwide, critical information is 
missing in the context of Andean ecosystems where water scarcity is common along 
with steep terrain that favors soil erosion and landslides. To inform sound decision-
making on forestation, we reviewed scientific evidence on the impact of forestation 
on water supply, water flow regulation, and soil erosion in the Andes. Following 
systematic review protocols, we searched peer-reviewed articles and unpublished 
thesis and reports. We synthesized studies using different methods, including meta-
analyses and meta-regression. Forestation had clear positive impacts in degraded 
soils, through reducing soil erosion, increasing water infiltration, and improving low 
flows. However, total water supply was reduced by increased evapotranspiration of 
tree cover. At high elevations, restoration of Andean grasslands led to better 
hydrological outcomes than forestation. This is due to the good hydrological 
properties of grasslands and the detrimental effects of replacing them by exotic tree 
plantations. Forestation significantly reduced soil organic matter (an indicator of 
hydrological services and erosion regulation). However, land-use history before 
forestation had more effect on soil organic matter than, for example, management 
type, species planted, or age since planting. Important knowledge gaps include 
the impact of forestation on landslides susceptibility, water use efficiency, and 
potential differences in the impact of forestation between native and exotic 
species. 
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Hydrological services sustain the live of more than 
50 millions Andean people.
Hydrological functions 
and services 
Imagen: 
htp://www.iufro.org/download/file/25537//6368/105n
Initatve20x20nIUFFROnSVnpdf/
 
Forestation and Forest restoration:
A strong interest in the region
Imagen: htps://
www.iucn.org/es/regiones/américa-del-sur/nuestros-proyectos/proyect
os-en-ejecución/restauración-de-paisajes-forestales-
fr-perú 
Forest Landscape restoraton : Process of regaining ecological functonality and 
enhancing human well-being across whole deforested or degraded landscapes. 
It is more than replantng trees ; it is an implementaton vehicle for natonal 
priorites such as boostng landscape productvity, improving water and food 
security, conserving biodiversity, and combatng desertficaton and adaptng to 
climate changes...
Need of synthesizing existent scientfic evidences to inform 
policymakers about the forestaton impacts on the hydrological 
services in the Andes. 
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• Systematc review
• Search in database 
and Andean 
universites 
• >6000 hits
• 149 selected studies
• Quanttatve 
synthesis :
• Meta-analysis 
• Meta-regression
Imagen: htp://cccrg.cochrane.org/infographics
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Key consensual messages for policy makers
● Exotic tree plantations needs important quantity of water 
and therefore often reduce the total water supply to 
downstream users in most Andean regions. 
• Forestation projects, especially large ones, must acknowledge this
● When forestation, including with exotic species, occurs on 
degraded soils, they can control diffuse erosion and 
improve hydrological regulation.
• Priority area of forestation should be defined 
● Exotic tree plantations on well-conserved grasslands (e.g. 
páramos/puna) have detrimental impacts on total water 
supply and hydrological regulation.
● Existing native forests provide excellent water regulation 
and erosion control, especially in cloud-affected regions.
● A portfolio of actions must include forestation but also native grassland 
restoration, native forest conservation, etc.
Impact of forestation with native 
species  (plantation & natural 
regeneration)
Knowledge gaps
Gonzalo Navarro 
et al., 2010
Knowledge gaps
Impact of exotic tree plantation in cloud-
affected regions
Bosque de Polylepis subtusalbida con 
Eucalyptus globulus en el Parque Nacional 
Tunari-Cochabamba, Bolivia (Navarro et al., 
2010)
Foto: Galeria del Ministerio de Defensa del Perú [<a href="htps://creatvecommons.org/licenses/by/2.0">CC BY 2.0 </a>],
 <a href="htps://commons.wikimedia.org/wiki/File:LandslideninnCusco,nPerun-n2018.jpg">via Wikimedia Commons</a>
Knowledge gaps
Impact of exotic tree plantation on 
landslides
Foto: B. Locatelli
Exotc pine plantatons used water more efciently for 
wood producton than natve forests.
Knowledge gaps
Trade-ofs between hydrological services and other 
ecosystem services
Foto: B. Locatelli
Forestaton on degraded soils allows to increase base 
fow during dry season 
 
8 times increase in infiltration rate 
when tree planted on (over)grazed 
grasslands
Controversial
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Conclusions
• Forestaton is beneficial for controlling difuse 
erosion and improving hydrological regulaton on 
Andean degraded soils.
• Important knowledge gaps to address in futures 
studies
• Need to create or amplify existent hydrological 
monitoring network (e.g. iMHEA)
Financiamiento:
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Brechas de conocimiento 
Trade-of entre servicios ecosistémicos hídricos y 
otros servicios ecosistémicos
Importancia de la cobertura superficial del suelo
Suelos 
degradados
Temporary crop
Exotic tree 
plantation
Native forests and 
grasslands
Molina et al., 2007
Resultados consensuales sobre erosión de suelos
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